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Spatio-temporal distribution of guasi-static slip on the plate boundary east off Miyagi and
Fukushima prefectures, NE Honshu, Japan:is estimated by using small repeating earthquake data.
The analysis of small repeating earthquakes has advantages of relatively high spatial resolution,
especially near the trench, and the availability of long-term data (22 years) compared to GPS data.
The results show that the repeating earthquakes are distributed outside the coseismic slip areas
(asperities) of large earthquakes, showing that fault creep is dominant outside the asperities. The
cumulative slip (slip histories) of small repeating earthquake groups reveal the existence of many
non-steady aseismic slip events. Most of the episodic quasi-static slip evenis are associated with M=
6 earthquakes and they are frequently seen in the areas near the Japan trench in particular. Minor
afterslip (~15 cm) of the 2005 Mivagi-oki earthquake (M 7.2) is also estimated in the area which
encompasses the coseismic slip area of the 2005 earthquake.
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Fig. 1.

Distribution of repeating earthquake groups.

M 25 35 45

Each circle is located at the centroid of the

hypocenters of the earthquakes belonging to each group and the size of the circle is proportional to
the mean magnitude of the group. Contours denote the slip areas for recent major earthquakes
[Yamanaka and Kikuchi (2004), Yamanaka (2003), Yaginuma ef al. (2006)]. The contour intervals
are 0.5 m for the 1936, 1978 and 1981 earthquakes, 0.1 m for the 2003 earthquake, and 0.3 m for

the 2005 earthquake.

Yellow stars denote epicenters of shallow (<70 km) earthquakes with

magnitude 6 or larger for the period from 2005 to June 2006. Heavy line shows the western limit
of low-angle thrust type earthquake occurrence [Igarashi et al. (2001)].
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Fig. 2. Averaged cumulative slips for the areas

indicated by rectangles in Fig. 1. Occurrence time of

the 2005 Miyagi-oki earthquake (M 7.2) is indicated by a vertical line. Dashed circles show major

slip acceleration events.
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Fig. 3. Slip rate distribution for every two years (Periods 1 to 12). Averaged slip rate for 0.3° by 0.3°
area is indicated by color scale at the central 0.1° by 0.1° size cell if three or more repeating
earthquake groups are included in the area. Note that the end of the Period 11 is set just before
the 2005 Mivagi-oki earthquake and the Period 12 starts at the occurrence of the event. Red and
yvellow stars denote epicenters of shallow (<70km) earthquakes with M>=6 and 6>M=5,
respectively. Black dotted contours show slip areas for major earthquakes [Okada et al. (2001),
Yamanaka (2003), Yaginuma et al. (2006); see text for further detail]. Black rectangles in the Period
I and J, and black contours in the Period L denote areas of non-steady aseismic slip inferred from
GPS data analysis [Miura et al. (2005), Miura et al. (2007)]. Dashed lines indicate major slip
acceleration events which correspond to the dashed circles in Fig. 2.
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Fig. 3. Continued.
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